The aim of this study is investigation of some properties of n-type doped semiconductors. Compound semiconductors having minimum points more than one, radiate high frequency energies in electric and magnetic fields at the certain values of them. Depending of the electric and magnetic field values, high frequency energy radiation states have been studied theoretically in this work.
Introduction
Electrically optical and thermo-electrical properties of doped n-type semiconductors with more than one minimum have been widely investigated theoretical and experimental. For example, gold and copper atoms doped germanium (Ge) semiconductor material and GaAs have more than one minimum point. At the certain value of the external electric field those kind of semiconductors behave as energy source with high frequency.
At the value of the E 0 ≅ 3 x 10 3 V/cm for the length of dimension l (0.1 -0.
2 cm) of GaAs compound the electric current oscillation frequencies (ω) occur in the range of 10 7 -10 11 rad/sec and then the energy radiations take place. Firstly this effect was experimental observed by Gunn and it is called as Gunn effect. This effect is used widely in some devices. At the time of high frequencies the atmosphere of the semiconductor is unbalanced. Mathematical graphs of these unbalanced states are difficult.
In unbalanced state amplitude of the current is the complex function of the time and so mathematical equations have not graphs according to the external electric field. When the oscillations start inside the semiconductor equal dividing of the external electric field effect is not possible and complex domain orientations take place. The velocities and sizes of these domains are complex. The length of the domains are very small compared to that of the semiconductor, but comparing the domain velocity ‫,ݒ‬and drift velocity of the charge carriers ‫ݒ‬ ௗ the result is diverse, they can be ‫ݒ‬ ൌ ‫ݒ‬ ௗ , ‫ݒ‬ ൏ ‫ݒ‬ ௗ or ‫ݒ‬ ‫ݒ‬ ௗ .
Inside the semiconductors mentioned above when they are present in an external electric field, the length of the domains, energy radiation frequency and drift velocities of the charge carriers have sharp changes in their values. Since the holes are present behind the charge carrier electrons in doped semiconductors, theoretical calculation of the radiation frequency is getting difficult. In the semiconductors with the electron and the hole charge carriers, the current frequency was extensively theoretical investigated [1, 4, 5] .
Analysis of the Energy Radiation
When the external electric ‫ܧ‬ ሬԦ 0 and magnetic field ‫ܪ‬ ሬሬሬሬԦ are present, as the concentration ݊ the current density is can be written as following
For the charge carrier Poisson equation can be as following form.
Relation between the electric field and the magnetic field can found from Maxwell equation as below.
At certain values of electric and magnetic fields (these values will be determined below) inside the semiconductor the distributions of the charge carriers are not homogeneous. Thus inside the semiconductor electromagnetic characteristic waves occur. These waves are the functions of coordination and time can be written as follow.
, H ' are the parts of appropriate qualities inside the semiconductor, k is the wave vector and ω is the propagation frequency of the wave.
In the current density (given eqn.1) value and direction of the current depend on values and directions of the electric and the magnetic fields respectively. To compare experimental data and theoretical calculation results we draw the following figure. According to this figure the electric field is in the direction of x and the magnetic field is in the direction of z.
In this figure for ‫ܬ‬ ௬ ሬሬሬԦ ൌ 0 and ‫ܬ‬ ௭ ሬሬԦ ൌ 0 from eqn. (3) 
Related to the current component in the x-axe is as following. , S is the cross section area. In magnetic field the mobility values are as below [2] .
For χ ≫ 1at larger value of the magnetic field replacing eqn. (22) into eqn. (21) we get following statements. 
The semiconductor makes energy radiation with the frequency obtained from eqn. (27) and for that radiation its sufficient length in the direction of the external electric field is given in eqn (29). 
Conclusion
The semiconductors with the linear dimensions are given eqn. (29-30) at present the external electric field and ߤ‫ܿ/ܪ‬stronger magnetic field energy radiate with the frequency given in eqn. (27). This frequency is occurred in a constant magnetic field given in eqn. (28). In changing in the electric field range the bottom limit is defined by the drift velocity of the charge carriers which is ‫ݒ‬ ௗ ൌ ߤ ‫ܧ‬ . This velocity must be greater than heat velocity. That is
As for the upper limit of the electric field is defined using by eqn. (12). From statements (12-31) and having positive values condition of eqn (27) we can write the following equation. 
